Generation and characterization of LIF-dependent canine induced pluripotent stem cells from adult dermal fibroblasts.
Dogs provide a more clinically relevant model of human disease than rodents, particularly with respect to hereditary diseases. Thus, the availability of canine stem cells will greatly facilitate the use of the dog in the development of stem cell-based gene therapies and regenerative medicine. In this study we describe the production of canine induced pluripotent stem cells (ciPSCs) from adult dermal fibroblasts. These cells have a morphology resembling previously described canine embryonic stem cells, a normal karyotype, and express pluripotency markers including alkaline phosphatase, Nanog, Oct4, Telomerase, SSEA1, SSEA4, TRA1-60, TRA1-81, and Rex1. Furthermore, the inactive X chromosome is reactivated indicating a ground-state pluripotency. In culture they readily form embryoid bodies, which in turn give rise to cell types from all 3 embryonic germ layers, as indicated by expression of the definitive endoderm markers Cxcr4 and α-fetoprotein, mesoderm markers Collagen IIA and Gata2, and ectoderm markers βIII-tubulin, Enolase, and Nestin. Of particular significance is the observation that these ciPSCs are dependent only on leukemia inhibitory factor (LIF), making them similar to mouse and canine embryonic stem cells, but strikingly unlike the ciPSCs recently described in two other studies, which were dependent on both basic fibroblast growth factor and LIF in order to maintain their pluripotency. Thus, our ciPSCs closely resemble mouse ESCs derived from the inner cell mass of preimplantation embryos, while the previously described ciPSCs appear to be more representative of cells from the epiblast of mouse postimplantation embryos.